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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EVALUATION AND ROUTINE TESTING IN MEDICAL IMAGING DEPARTMENTS —

Part 2-10: Constancy tests —
X-ray equipment for mammography

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organizatio
all pational electrotechnical committees (IEC National Committees). The ofjec
intefnational co-operation on all questions concerning standardization in the_elegtrica
this| end and in addition to other activities the IEC publishes Interna fona

parficipate in this preparatory Work International, governmental apd
with the IEC also participate in this preparation. The IEC collaborates
for | Standardization (ISO) in accordance with conditions e
organizations.

2) The formal decisions or agreements of the IEC on tech |ca|
international consensus of opinion on the relevant subjécts
from all interested National Committees.

3) The documents produced have the form of re G ilNernational use and are published in t
of $tandards, technical specifications, technical repo gui and’ they are accepted by the N

Committees in that sense.

4) In grder to promote international unlflcatl

Stapdards transparently to th inMtheir national and regional standard
divergence between the | \ndaA d dpondipg national or regional standard shall be

indicated in the latter.

5) The IEC provides no m
standards.

of patent rights. The'l

Intern

The t6 i based on the following documents:

Report on voting

62B/372/FDIS 62B/384/RVD

approval and cannot be rendered responsible

equipment declared to be i Py My t
6) Attgntion is dra @ ibil B He elements of this International standard may be the

hprising
romote

iglds. To

htion is
th may
liaising
hization
he two

ible, an
bntation

he form
National

hational
s. Any
clearly

for any

subject

nostic

ice.

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annexes A and F form an integral part of this standard.

Annexes B, C, D and E are for information only.
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This standard forms part 2-10 of IEC 61223, which will include the following parts:

Part 1: General aspects

Part 2-1:  Constancy tests — Film processors

Part 2-2:  Constancy tests — Radiographic cassettes and film changers — Film-screen contact
and relative sensitivity of the screen-cassette assembly

Part 2-3:  Constancy tests — Darkroom safelight conditions

Part 2-4:  Constancy tests — Hard copy cameras

Part 2-5:  Constancy tests — Image display devices

Part 2-6:  Constancy tests — X-ray equipment for computed tomography

Part 217: Constancy tests — Equipment for intra-oral dental radiogra i dental
panoramic equipment

Part 29:  Constancy tests — Equipment for indirect radioscopy

Part 2-10: Constancy tests — X-ray equipment for mammograp

Part 2-11: Constancy tests — Equipment for general direct/adiagraph

The dommittee has decided that this publication remai i i . ite, in

accorglance with the committee’s decision, the public

e reponfirmed;

e withdrawn;

« replaced by a revised edition, or

* amended.

A bilingual version of this g/later date.

9
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INTRODUCTION

Some provisions or statements in the body of this part of IEC 61223 require additional
information. Such information is presented in annex D, Rationale. An asterisk in the left margin
of a clause or subclause indicates the presence of such additional information.

@%
o
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EVALUATION AND ROUTINE TESTING IN MEDICAL IMAGING DEPARTMENTS —

Part 2-10: Constancy tests —
X-ray equipment for mammography

1 Scope and object

1.1 Scope

This gartoftE€C61223appliestothosecompoments of X=RAY EQUIPMENT WiTh——

- g€

- pr S with
mammographic X-RAY EQUIPMENT using INTENSIFYING SCREENS W

Special and

stered

This 4 S and

techni arious

subsy

This X-RAY

EQUIP

This part of IEC 61223 is designed to 9 jraphy

without digital imaging devyices

1.2 PObject

This standard d

- the ;1 above
co

- m{ Jthe rs are
withi el mi 1w order to maintain adequate standards of imaging whilst reglucing
un

The m

The pprpose of the methods is

— to estabtistrateference tevetof pertorimarice Wriern equipmen[ S accepled,

— to detect and verify any significant variation in performance which may require corrective action.
Because RADIOLOGICAL INSTALLATIONS differ widely from each other, it is not possible in this
standard to specify target values and tolerances for the parameters which would be generally

applicable as criteria of acceptable performance. Guidance is given, however, as to the degree
of variation in single measurements which might require appropriate action.

This standard does not deal with

— aspects of mechanical and electrical safety;
— checks of the effectiveness of the direct means of protection against X-RADIATION;
— optimization of imaging performance.


https://iecnorm.com/api/?name=1a47adfc353a9a0dc23991dd97495084

61223

-2-10 © IEC:1999(E) -7-

With regard to the measurements, reference is made to methods described in related
publications which, for practical reasons, should be carried out prior to the application of the
methods described in this standard (see clause 2).

2 N

ormative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 61223. For dated references, subsequent amendments
to, or revisions of, any of these publications do not apply. However, parties to agreements
based on this part of IEC 61223 are encouraged to investigate the possibility of applying the

most fecent editions of the normative documents indicated below. For undated referenegs, the

latest |edition of the normative document referred to applies. Members of | intain

registers of currently valid International Standards.

IEC 60788:1984, Medical radiology — Terminology

IEC 6[1223-1:1993, Evaluation and routine testing in medieca part 1:

Genefal aspects

IEC 61223-2-1:1993, Evaluation and routine testing i rt 2-1:

Constancy tests — Film processors

IEC 6 rt 2-2:

Const blative

sensitjvity of the screen-cassette assenibly

IEC 61223-2-3:1993, Evalgatien aha rt 2-3:

Constancy tests — Darkroom_sa

IEC 61223-2-5:1994, rt 2-5:

Constancy tests ¢

3 T

3.1

In thig rms (which are not printed in SMALL CAPITALS) have particular

mean

— "sh indicates a requirement that is mandatory for compliance;

— "should" indicates a strong recommendation that is not mandatory for compliance;

- "may" indicates a permitted manner of complying with a requirement or of avoiding
the need to comply;

— "specific" is used to indicate definitive information stated in this standard or referenced

in other standards, usually concerning particular operating conditions, test

arrangements or values connected with compliance;

— "specified" is used to indicate definitive information stated by the MANUFACTURER in

ACCOMPANYING DOCUMENTS or in other documentation relating to the equi
under consideration, usually concerning its intended purpose, o

pment
r the

parameters or conditions associated with its use or with testing to determine

compliance.


https://iecnorm.com/api/?name=1a47adfc353a9a0dc23991dd97495084

—8- 61223-2-10 © IEC:1999(E)

3.2 Use of terms

In this standard, terms printed in SMALL CAPITALS are used as defined in IEC 60788 or other IEC
publications or in 3.3 of this standard; see annex A. Where a defined term is used as a qualifier
in another defined or undefined term, it is not printed in SMALL CAPITALS, unless the concept
thus qualified is defined, or recognized as a “derived term without definition”. Test speci-
fications are in italics.

NOTE - Attention is drawn to the fact, that in cases where the concept addressed is not strongly confined to the
definition given in one of the publications listed above a corresponding term is printed in lower case letters.

3.3 efinitions

3.3.1
FILM BASE PLUS FOG DENSITY
for CONSTANCY TESTS in X-RAY EQUIPMENT, the optical density in an <

\M, On

the processed control film, that has not been exposed to lig | (This
definifion has been taken from IEC 61223-2-1.)

3.3.2

NET OPTICAL DENSITY

densifly above FILM BASE PLUS FOG DENSITY

4 Gleneral aspects of CONSTANC

For thie results of the CONSTANCY TESTS dascribed PNS standard to be valid, it is essential to

ensure that they are not significantl
paramnjeters under test.

agything other than changes |n the

In parti
and p
ILLUMI

light conditions, according to IEC 61223-2-3,
223-2-1 (see clause 2). When using FILM
paid to lighting conditions.

Caref i i Y Wen \to the operating and test conditions, under whi¢h the
equipment is che nding the influences of environmental changes

All equi he test equipment shall be identified at the initial CONSTANCY
TEST i d Y'Same items are used in subsequent CONSTANCY TESTS.

NOTE H WFRACTURER Arovides proposals for the method and frequency of CONSTANCY TESTS| in the
ACCOMH S

4.1 [General conditions affecting test procedures

The CONSTANCY TESTS described in 1nis standard have been designed 1o be easily reproducible,
i.e., their results should be affected only by changes in the parameters under investigation. The
number of test tools and test equipment has been kept to a minimum and restricted where
possible to devices that are passive, inherently simple or reasonably stable. However, it is
important

— to perform CONSTANCY TESTS with LOADING FACTORS which are the same as those used most
frequently in clinical practice;

— to reproduce and record all significant settings of the X-RAY EQUIPMENT and ACCESSORIES
each time a test is undertaken, and to check that the same equipment, components and
ACCESSORIES are being used;
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— to consider the influence of environmental changes on the results. Variations in mains
voltage and, if evaluating images from IMAGE DISPLAY DEVICE, room lighting conditions are of
special importance;

— to use RADIOGRAPHIC FILM which is handled, processed and viewed in accordance with the
standards and technical reports referenced in clause 2;

— to check the performance of the test instrumentation regularly, particularly when any
significant variation in the X-RAY EQUIPMENT is suspected.

NOTE — Where appropriate national standards exist, measuring equipment should be referable to them.

Before the CONSTANCY TESTS are started, the constancy of the radiographic film, the film

proce

4.2

When

ACCESSORIES or test equipment is changed, which may cause awaria

initial

that the performance is satisfactory. The purpose of the initi

new B

4.3

The QONSTANCY TESTS shall be repeagted as

— whenever malfunction is suspected;

— im

peffformance paramete

- to

Records of the BASELI
The results of th

4.4 |dentificatio ome ) ientation and test conditions

All X-RAY EQUIRMENT q ed for testing shall be unequivocally identified.
Interchangeable compone -RAY EQUIPMENT such as

— ADDED

— ANODE matey

— BEAM UMNING DEVICES;

— CO|

coina and tha filbs viovnna conditinne havin 0 ha chaoolead
PO g St ot e v e v g C o otroro—T oty oot e cikeor

Establishment of BASELINE VALUES

new X-RAY EQUIPMENT is brought into use, or any componen

to esf
NSELINE VALUES for the parameters tested.

Frequency of CONSTANCY TESTS

mediately after the equipment\ ha

mptession plates, PATIENT SUPPORT or other attenuating material in the RADIATION B

MENT,
lt, an

as indicated

ablish

pf this

tt the

rmed.

EAM;

— ANTI-SCATTER GRID;

— RADIOGRAPHIC FILM type and emulsion number;

— FILM PROCESSOR;

together with items of test instrumentation such as:

— CO
- TE

— Se

mbination of a RADIOGRAPHIC CASSETTE and INTENSIFYING SCREENS;
ST DEVICES;
nsitometer;

— densitometer;

— force balance;
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and settings of variables such as

— FOCAL SPOT TO IMAGE RECEPTOR DISTANCE;

— AUTOMATIC CONTROL SYSTEM density control and sensor position;
— LOADING FACTORS;

— magnification position;

— nominal FOCAL SPOT size, if applicable;

shall be marked and/or recorded so that the items and settings used in the initial CONS
TEST can be used with the mammographic X-RAY EQUIPMENT under test.

TANCY

NOTE [L — Most of the tests should be performed with the particular RADIOGRAPHIC CASSETITIE used for_th
CONSTANCY TEST. This cassette, hereafter referred to as the "test cassette", may be Kept exclusively
procedyires or identified among those used regularly in clinical work. Whereas the firsfig more like
stable fool for revealing changes in the equipment, the second approach will be moredrepresentativecaf chal
the whale system, including those due to the ageing of the cassette itself.

NOTE 2 — It is essential that any RADIOGRAPHIC FILM used in the test is of the sam
practicg for mammography.

RADIOGRAMS of a TEST DEVICE shall be taken with the test c & INTENS
SCREENS and film type. The RADIOGRAPHIC FILM shall be p der kpown comp
condifions, and appropriate allowance shall be made f in\film~batch accorg

the method specified in IEC 61223-2-1. If the film type apdjor agso i
are cllanged, a new initial CONSTANCY TEST shall be ie

TEST PEVICES are described for each

standqrd ibed in 5.1 through 5.4, m
performed simultaneously by using a cgmposite - ICE which combines the proper
a number of individual TEST DEVICES. TEST g diseussed in detail in annex F.

5 Pperformance tests

5.1 [X-RAY EQU

*5.1.1| Image densi

51.1.1 Summar

A standard TEST DEV { ed under standard conditions and the NET OPTICAL DENS
the ima S at\a specific position in the RADIOGRAM. RADIOGRAMS are made
both ma ot . Evaluation may reveal changes

performance wader ANTOMATIC EXPOSURE CONTROL as well as changes in the RADIATION ¢

RADIATION QUALITY, ATPENUATION in the RADIATION BEAM and sensitivity of the imaging systg

5.1.1.p\Fest equipment

E initial
or test

ly)to’ priovide a

nges of

clinical

IFYING
arable
ing to
litions

Df this
ay be
ties of

ITY of
under
n the
utput,

The test cassette shall be used for this test.

An optical densitometer shall be used which reads consistently within 0,02 over the
from 0O to 3,5.

range

The reference thickness of the ATTENUATION PHANTOM (40 mm) is used to simulate a PATIENT
during the test under manual control. Three different thicknesses (preferably 20 mm, 40 mm,
60 mm) of the ATTENUATION PHANTOM shall be used for the test under AUTOMATIC EXPOSURE

CONTROL.
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5.1.1.3 Test procedure

Ensure that all interchangeable parts and the geometric arrangement of the X-RAY EQUIPMENT
are as in the initial CONSTANCY TEST. Place the loaded test cassette in the RADIOGRAPHIC
CASSETTE HOLDER, and the ATTENUATION PHANTOM in the same position as in the initial
CONSTANCY TEST, centred from side to side and aligned with the proximal (chest wall) edge of
the breast support table.

a) Testing under manual control

Make an IRRADIATION with the manual settings of the LOADING FACTORS of the X-RAY
EQUIPMENT as used in the initial CONSTANCY TEST. In the case of an initial CONSTANCY TEST,
adjust the LOADING FACTORS and repeat if necessary to obtain a NET~QPTICAL(RENSITY
bgtween 1,0 and 1,6; record the LOADING FACTORS for subsequent use

b) Testing under AUTOMATIC EXPOSURE CONTROL

Ensure that the AUTOMATIC EXPOSURE CONTROL sensor is in the initial
CANSTANCY TEST and completely covered by the TEST DEV, | TAGE,
dansity control and other relevant settings identical to those TANCY
TEST. Make RADIOGRAMS of at least three differeny” thi ATION
PHANTOM, in steps of not more than 20 mm and includi 18, ence" thickness.
Record, if possible, the IRRADIATION TIME or the C : T, the ANODE miaterial
and the ADDED FILTER after each IRRADIATION.

Process the exposed films in accordgr ire on

each RADIOGRAM the NET OPTICAL DEN TEST,

which|was preferably in the mid-line of chest

wall. This area may be marked by fixing-a

5.1.1.4 Data evaluation

Comppre the measured lished

BASEL|NE VALUES, after co i ) es In the film batch or the processing conditions.
Comppre the cgfrec ie the RADIOGRAMS obtained for the different
thicknesses of % (with AUTOMATIC EXPOSURE CONTROL) with the
respective values obgaine M itjal CONSTANCY TEST.

NOTE -
TIME PH
initial ¢

ME-PRODUCT data are available, compare the IRRADIATION TIME Or CURRENT
under AUTOMATIC EXPOSURE CONTROL with the values obtained dufing the

5.1.1.

The NET oPTIGAL DENSITY should be within 0,20 of the BASELINE VALUES.

NOTE + A.deviation of +0,20 with regard to the BASELINE VALUES is acceptable if variations in NET OPTICAL PENSITY
due to speed variations in film emulsions and film processing are not included. It is nevertheless well recpgnized
that +0,10 is a common tolerance limit for breast screening services.

Under AUTOMATIC EXPOSURE CONTROL, any variation in NET OPTICAL DENSITY between tests
should be in the same direction and closely correlated for all thicknesses of the ATTENUATION
PHANTOM. The range of individual BASELINE VALUES for different thicknesses may be greater
than +0,20 of the value for the reference thickness. If the measured optical densities fall within
+0,20 of their BASELINE VALUES but some have increased and others decreased, further
investigation is recommended.

NOTE — If a CONSTANCY TEST on IRRADIATION TIME Or CURRENT TIME PRODUCT is performed using the 40 mm
thickness of the ATTENUATION PHANTOM, these parameters should normally be within +20 % of the BASELINE VALUE.
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5.1.1.6 Action to be taken

If the system fails to meet the criteria, the guidance given in annex C should be followed.

5.1.1.7 Frequency of constancy tests

The CONSTANCY TEST shall be performed at least quarterly. A higher frequency is recommended
if there are doubts concerning the reliability of the X-RAY SOURCE ASSEMBLY, the HIGH-VOLTAGE
GENERATOR Or the AUTOMATIC EXPOSURE CONTROL.

NOTE - If the X-RAY EQUIPMENT is heavily used, particularly for breast screening, a simplified test, using only the

standard thickness of the ATTENUATION PHANTOM and the mode (manual or AUTOMATIC EXPOSURE CONTROL) clinically
used, should be repeated at least once a week, or, in the case of remote film processing, dai

5.1.2 | Artefacts

5.1.2.1 Summary

This test is intended to reveal artefacts in the imaging system ig c diagnostic
quality of the image. Probable sources of artefacts are Axs res sych as
misalignment, decentring, mechanical damage or incorret , ‘ neven ATTENUA-
TION df the RADIATION BEAM by the breast support, comp i ABDED FILTERS.

5.1.2.p Test equipment

—  FIlM ILLUMINATOR,;
— Magnifying lens with a magnification f

5.1.2.8 Test procedure

Examijne the RADIOGRAMS ine ' in\5. .1, together with the corresponding ones
obtained in the initial cE :

a) frgm the distajrse
b) with a magni@

5RAMS
ST. Examine the RADIOGRAMS with respect to the occurrepce of
other phenomena that are not present in the initial CONSTANCY TEST.

d, inspect the RADIOGRAM and record any appearance of grid lines.

5.1.2.b ,Criteria to be applied

Any visibte deterioration i the nomogeneity of the fimm density across e RADIOGRAM, the
occurrence of any pattern not present before or the more pronounced appearance of grid lines,
should lead to further action.

NOTE - Grid lines should not be visible in normal clinical use, and should not be visible if the ATTENUATION
PHANTOM has a thickness of 20 mm or greater as in the present test.

5.1.2.6 Action to be taken

If the system fails to meet the criteria, the guidance given in annex C should be followed.

5.1.2.7 Frequency of constancy tests

This test shall be performed with the same frequency as specified in 5.1.1.7.


https://iecnorm.com/api/?name=1a47adfc353a9a0dc23991dd97495084

61223-2-10 © IEC:1999(E) 13-

5.1.3 High-contrast resolution
5.1.3.1 Summary

This test checks the constancy of the spatial resolution of the X-RAY EQUIPMENT by producing
a radiographic image of a high-contrast TEST DEVICE associated with an homogeneous
SCATTERING PHANTOM.

NOTE 1 — The purpose of this test is to investigate the constancy of the spatial resolution in a simulated clinical
configuration. Where there is a choice of FOCAL SPOTS, the large FOCAL SPOT should be used with the TEST DEVICES

resting on the breast support table (contact RADIOGRAPHY) and the small FOCAL SPOT should be used with the TEST
DEVICES resting on the magnification stand.

NOTE P — The high-conirast TEST DEVICE (see figure Z and annex F) may be modiied by replacing ihe periodic
pattern|of radio-opaque material with an arrangement of mesh wires according to the alter, igh-contrgst TEST
DEVICE |[(see figure 3 and annex F). Data evaluation and criteria to be applied should fo detectiorn of any
visible fleterioration in the image of the mesh wires.

5.1.3.2 Test equipment
The fgllowing test equipment is required:

— th¢ test cassette;
— amagnifying lens with a magnification factor bet
— th¢ ATTENUATION PHANTOM of reference thickne

— a |high- y i ariodi g f radio-opaque materials.
A ; .

5.1.3.B Test procedure

If this ed out

If the [test resul repeat

the CQNSTANCY

NOTE rtake a
separa

NOTE 2

Place ype of
film a [ST.
Place in the

initial | CONSTANCY T. Place the high-contrast TEST DEVICE on top of the ATTENWYATION
PHANTOM Jin/the same orientation and within +1 mm of its position used in the initial CONSTANCY
TEST. [The'distance between the high-contrast TEST DEVICE and the film shall be within +2 ynm of
that used in the initial CONSTANCY TEST.

Make an IRRADIATION with the LOADING FACTORS used for the initial CONSTANCY TEST. Process
the exposed film in accordance with the procedure referred to in 4.4.

NOTE 1 — Because film density affects the evaluation of high-contrast resolution, it is advisable to work at a film
density between 1,2 and 1,6 above FILM BASE PLUS FOG DENSITY.
NOTE 2 — Perform this test according to current clinical practice:

— The time between loading and IRRADIATION should be the same as in clinical practice. If poor resolution is
detected, repeat the test with a delay of 10 min to 20 min between loading and IRRADIATION to allow any
entrapped air to escape, and compare the results.

— Procedures for loading, exposing and unloading the cassette should be the same as in clinical practice.

Repeat this procedure for all sizes of FOCAL SPOT and ANODE materials.
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5.1.3.4 Data evaluation

Examine the radiographic image with the aid of the magnifying lens and record the maximum
spatial frequencies visible in directions parallel with, and perpendicular to, the tube axis. These
are the cut-off frequencies under the test conditions. Compare the films with the corresponding
RADIOGRAMS from the initial CONSTANCY TEST each time this test is performed, to ensure a
consistent criterion of visibility. Note that spurious resolution ("aliasing") may occur: modulation
of the image first decreases with increasing object frequency then details reappear in the images
of higher frequency objects. The cut-off frequency is that of the first disappearance of detail.

5.1.3. Criteria to be applied

The measured cut-off frequency shall not be reduced by more than
compdared with the cut-off frequency in the initial CONSTANCY TEST.

group

5.1.3.6 Action to be taken

If the system fails to meet the criterion, the guidance given i

5.1.3.fY Frequency of constancy tests

This 1 $ ' as provided by the
MANUF i ned at

5.2

NOTE - way that the beam geometry is unllkely to
change ately altered. Reconstruction, replacenpent of
compo etric characteristics should be verified| by an

ACCEPT] 3 ion is s immediately after the equipment has undergong main-
tenancg Btrj } 1

— all inferchangeablg/draphrag Ked with their field size and intended FOCAL SPOT T IMAGE
RECEPTOR DISTANCE

—the d
—the LI

—the LI

—for u A P O IMAGE RECEPTOR DISTANCE, the distance is clearly indicated and the
adjug

5.2.1

This test is'intended™o reveal changes in the geometry of the part of the field at the chest wall.

5.2.2 Testequipment

A TEST DEVICE bearing test steel balls on its chest wall side is used to test the constancy of the
geometry; see the alternative high-contrast TEST DEVICE in annex F.

5.2.3 Test procedure

The test procedure is the same as in 5.1.3 on high-contrast resolution. The RADIOGRAM of this
test may be used.

5.2.4 Data evaluation

Count the number of steel balls totally visible in the RADIOGRAM.
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Criteria to be applied

At least two of the five balls at each side of the high-contrast TEST DEVICE shall be totally visible

in the

5.2.6

RADIOGRAM.

Action to be taken

If the system fails to meet the criterion, the guidance given in annex C should be followed.

5.3
5.3.1

The d

measlired with a force balance.

NOTE -

supervifsi

The co
Though
for the

5.3.2
The fd

- A

th@n +5 N over the range between 50

- An
a<

5.3.3

Inspe

Place
COMPH

and s¢

If thed
applie

Warni
complf
balan

COMPRESSION DEVICE

Summary

ondition of the compression paddle is examined visually. The

orce balance with overall reproducibili and display resolution)

00 mm to 150 mm long and w

ession_(paddle.\Small contact areas will damage the paddle. Ensure that the
te does-nhot dagrage the breast support table; use a load-spreading plate if necessa

5.3.4

rce is

 under
tested.
ractice.
ed only
le.

better

de, or

te the
ariable
inically.
sion is

er the
force

[y.

Data evaluation

Compare the measured compression force with the established BASELINE VALUES, and, if

availa

ble, with the reading on the built-in measuring device of the X-RAY EQUIPMENT.

NOTE — Compression forces between 50 N and 200 N are usual in normal clinical use. Local or national clinical

service

5.3.5

standards may suggest an upper limit.

Criteria to be applied

The manually measured compression force should be within £10 N of the BASELINE VALUES,
and, if applicable, within £10 N of the reading of the built-in device.

For motorized pre-compression (see note in 5.3.1), the measured compression force should be

within

+20 % of the BASELINE VALUES.
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5.3.6 Action to be taken

Cracked, deformed or weakened compression paddles should be replaced. Jerky movement,
asymmetric compression or failure to release smoothly may require attention to the mechanism
or control system.

If the system fails to meet the criteria, the guidance given in annex C should be followed.

5.3.7 Frequency of CONSTANCY TESTS

This test shall be repeated according to the INSTRUCTIONS FOR USE as provided by the
MANURACTURER. If no such information is provided, the CONSTANCY TESTS shall be performed at
intervals of not more than six months.

For mgmmographic equipment with a high WORKLOAD weekly tests arg

5.4 Mammographic cassettes and INTENSIFYING SCREENS
5.4.1 | Preparatory measures

When|examining the devices, instructions given in the A shall be follpwed.

Each pingle INTENSIFYING SCREEN or pair of INTENS vidual
identification such as a number. This identificati hsition
on ong INTENSIFYING SCREEN so that it4uill be r&

The identification shall be repeated on thexoutsi

Each mammographic cassette shall be \ab

« type of the RADIOGRAPH

¢ name of the MANUFASTURE

« types of the INFENS

e date of acqu

¢ date of the mostre

The general candit \ egraphic cassettes and the INTENSIFYING SCREENS shall be

checked at le SiXe M s as follows:

1) EXanii o interior and exterior of each cassette for:
— | corre

— | signs-of watpig and fatigue of the material provided to ensure the contact bdtween
RADIOGRAPHIC FILM and INTENSIFYING SCREEN.

2) Examine the hinge assembly and closure mechanism of the cassettes for wear and damage.

3) Examine each INTENSIFYING SCREEN and each cassette for dust, dirt, abrasions, worn or
stained areas at least monthly. Clean or replace if necessary.

*5.4.2 Contact between INTENSIFYING SCREENS and film
5.4.2.1 Summary

The uniformity and homogeneity of the contact between the INTENSIFYING SCREENS and the film
is verified by studying the RADIOGRAM of a wire mesh.
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5.4.2.2 Test equipment
Film-screen contact TEST DEVICE

A wire mesh of linear dimensions not less than the IMAGE RECEPTION AREA of the
mammographic cassette to be tested.

A detailed description of a film-screen contact TEST DEVICE is given in annex F.

5.4.2.3 Test procedure

Place[the mammographic casSetie to be tested In the RADIATION BEAM O reast
support at the largest FOCAL SPOT TO IMAGE RECEPTOR DISTANCE achiey X-RAY
EQUIPMENT. Place the wire mesh flat on top of the incident face of the mea sette.
If negessary, use a "dummy" cassette in the RADIOGRAPHIC CASSEA DW an
IRRAD

Irradig e and
LOADII ut 2,5
above te the
X-RAY priate
thickn

IRRAD on the
film m

NOTE -

— The btected,
repeat g air to
escape

— Procq

5.4.2.

View linical
practi

Comp

5.4.2.

NOTE Fscreen
contact

Visibleg ithpairment of the film-screen contact requires corrective action.

For actions to be taken, the following criterion shall be applied:

— the presence of any areas of poor contact.

NOTE - Good film-screen contact is most important near the chest wall edge of the cassette in mammography,
whereas in general RADIOGRAPHY the centre of the cassette is considered the most critical area for film-screen contact.
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5.4.2.6 Action to be taken

Large patches of poor film-screen contact may be caused by air trapped between screen and
film during loading. This should be suspected where cassettes are machine-loaded and used
immediately afterwards (as in many breast screening units). To eliminate this cause, make two
test IRRADIATIONS. Establish the test configuration, then make one IRRADIATION immediately
after loading the cassette in the normal way. Process the film, reload the cassette, and repeat
the test IRRADIATION not less than 12 h later. If the same artefacts are visible, suspect wear or
damage to the screen-cassette assembly. If they have disappeared, the fault is almost certainly
due to air entrapment.

Further guidance is given in annex C.

5.4.2.Y Frequency of constancy tests
The ACCEPTANCE TEST for new, repaired or re-screened cass x C& BASELINE
VALUES for the constancy series of tests. Subsequent tests shaq i a ing to

the INSTRUCTIONS FOR USE as provided by the MANUFACTURER S are
provided, the CONSTANCY TESTS shall be performed at least@

5.4.3 | Relative sensitivity of INTENSIFYING SCREEN-(

5.4.3.1 Summary

The donstancy of the relative sensitiwti ] \ R ies is
determined by comparing the optical densities raphic
casseftes.

INTEN$IFYING SCREENS-caséetts as i bptical
densifly of more than +Q,2 axe regarded as '

The same batch for all

mammographic

5.4.3.p

The fallowingA

— An Ax alistic
RADIATION O [OM is

provided in

— Ar opticaldensi
and 3,5.

eter which reads consistently within £0,02 over the range between 0

5.4.3.3 Test procedure
Place the ATTENUATION PHANTOM on the breast support.
All RADIOGRAPHIC CASSETTES to be tested are loaded with RADIOGRAPHIC FILMS of the same package.

The loaded RADIOGRAPHIC CASSETTE is placed into the cassette holder and irradiated using
the AEC mode with LOADING FACTORS so0 as to produce an optical density between 0,80 and
1,50 in the processed RADIOGRAM. The test is repeated for all cassettes.

All films shall be processed in the same FILM PROCESSOR and fed into the processor in the
same position and orientation, to minimize differences due to inhomogeneous conditions within
the FILM PROCESSOR.
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5.4.3.4 Data evaluation

The optical density is measured for each RADIOGRAM in the mid-line of the film at a specific

distan

ce from the chest wall, for example 30 mm.

5.4.3.5 Criteria to be applied

The deviation of optical density from the mean value should be within +0,20.

5.4.3.6 Action to be taken

Scree
mamn

Furthd

5.4.3.

The A
VALUE
the |

provid

5.5

The re¢

those
CONTH
diagn

The p

requirg
tests are helpful

The c

numbe

The s

evaluati

least
and 0

optical densme

diagn

hographic work.

r guidance is given in annex C.

Y Frequency of constancy tests
CCEPTANCE TEST for new, repaired or re-screened casseftesscan form the BA

S for the constancy series of tests. Subsequent te
STRUCTIONS FOR USE as provided by the MAN RER. f no\such instructiof

€ FILM PROCESSOR incorp

in these parameters can be u

st shall be of the same type and of the same em
aphy in clinical practice.

of these two steps should be within +0,03 of the BASELINE VALUE
psticperformanege of the film is to remain constant.

New fi

PLUS FOG DENSITY, SPEED INDE

h-cassette assemblies not complying with the above criterion shall b jected fan ﬂurther

SELINE
ing to
s are

prates
X and
sed to

c film
itional

ulsion

ide at
b 0,30

qsured

if the

Imbatches shall be tested together with the old ones before they are used for

linical

work. If the results indicate that the new batch does not meet the established criteria, reference
should first be made to the MANUFACTURER'S specified tolerances for the parameters measured,
or to those agreed in the supply contract for the film. Large deviations in speed, contrast and
toe sensitivity may be caused by changes in storage conditions or the use of films of widely

differing ages.

If clinically significant changes or variations outside the MANUFACTURER'S

specification cannot be traced to causes under the USER'S control, the film supplier should be
involved to ascertain their origin.
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6 Statement of compliance

The test report shall be headed:

Test report
on constancy test of X-ray equipment for mammography
according to IEC 61223-2-10:1999
Compliance with this standard shall be stated as follows:

The Xftray equipment for mammography,....*), complies with IEC 61223-2-10

o3

* Identification (for example name of equipment, model or type reference).
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; «% J

Dimensions in millimetres

Figure 1 — ATTENUATION PHANTOM
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Ut

IEC 1097/99

Dimensions in millimetres

Figure 2 — High-contrast TEST DEVICE
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IEC 1098/99

Key

Dimensions in millimetres, unless stated otherwise

Alternative high-contrast  TEST DEVICE
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Annex A
(normative)

Terminology — Index of defined terms

] OB Ol < IO PPPPRN rm-..-..
Name of unit in the International System Sl.........coiiiiiii e rm-..-..*
Derived term without definition ... ... rm-..-..+
Term WIthoUt definitioN ... e e e rm-..-..-
NaME Of @Al UNit .. i e e e e e aenas rm-..-..-
] lo] (T TELe I =T rm-..-..s

Clause 3 OF IEC BL223-1....u it G-3...

Clause 3 O0f IEC B1223-2-XY ittt : ( Y-3...
A CCERTANCE TEST tiuititititiititet et et eeeeet et eeeeeenetea e eeaeeneterearenenreneesNeee et -3.2.4
A C CE G SO RY ittt e e NG N e 183-06
ACCOMPANYING DOCUMENTS ..uitititieiiiiiteteieeieienenereaeenenenenenenneaene e ree e s O ek eeed 82-01
ADDED FILTER 11ttt it it e ettt ee e eeene e eeenene e eneneeneene e oD N e ) 135-02
AIR KHRMA RATE o1ttt ittt e e a e eeene e 13-11
.................................................................................................................... 13-13
ANODE ...ttt L A s G et 122-06
ANTI-§CATTER GRID ...uiiiiiiiiiiiee e NS 32-06

ATTENUATION .ot e DG 112-08
AUTONATIC CONTROL SYSTEM .cuiiviiiiieies N N 36-45
AUTONIATIC EXPOSURE CONTROL (AEC) 36-46

BASELINE VALUE ..ot e -3.2.7
BEAM LIMITING DEVICE .......Z/ 0N e e e 37-28

COMPRESSION DEVICE .o fuee NG ot iie e o et e eteae s eteeettsteeeassteeeassseneeneateneeneaneneannn 35-15

CONSTANCY TEST......... -3.2.6
CONTRAST INDEX /N -3.2.4
CURRENT TIME PRDUCT S 36-13
DOSEMETER ......... 150-02

ESTAHLISHED CRITERIA\.. -3.2.8

FILM BASE PLUS FO s DN PP 14-3.2.2
FiLm 1L \ N NP 2-3.2.1
FiLM PR S N PN 4-3.2.1
[T T07-Y1 IS =0 3 S S N PPN rm-20-13s
FOCAL SPOTTO TMAGE RECEPTOR DISTANCE ...ttt e e e e et et ee e e e eneean rm{37-13
HIGH-YOUT AGE GENERATOR . 11 ettt ettt et ettt e et et e e et et et e e et e e et et et e teeneneraraanens rm{21-01
IMAGE DISPLAY DEVICE .ttt ittt ettt et e et et e et et et e et ettt e e ettt et et et et eneaaaneaneasanenns 5-3.3.1
IMAGE RECEPTION ARE A ..ttt ittt et e et e e et ettt e et e e et e et et e e e et et et e e eenenananaens rm-37-16
INSTRUCTIONS FOR USE ittt ittt et e et et et e e e et et et e et et et e e e e e e teaeee e te s e e aneneaneananeans rm-82-02
INTENSIFYING SCREEN ...tuiuitititittiiittt ettt e et et e e e e e et et e e e e e et et e e e et et et e e e eeenenenaenens rm-32-38
Ly YY1y T ] PR rm-12-09
IRRADIATION TIME .t ttitttiitet ettt e et et e e e et et e e e e et et et et e e et ea et et e e e e eaea e s e s enenenenenaenens rm-36-11
T = =1 o PSPPI rm-37-09
[0 5 ] [N PPN rm-36-09
LOADING FACTOR ittt ettt et ettt e et et et et et e e ettt et et et et et et et et e ae e e eteasaeaneneaneaneneanens rm-36-01

LOADING TIME .ttt ettteeet ettt e et e e e ettt e e et et e et r e ettt et e e et et e e e e e n e e e n e e n e e en e e es rm-36-10
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IMANUFACTURER .11ttt ettt et et ettt ettt ettt et e et e e et h e et r et et e e e e ea e et e e e e e e eneens rm-85-03-
MOVING GRID ..ttt ettt ettt e e e e et e e e e et e e e een e e rm-32-15
NET OPTICAL DENSITY Lottt ittt e et et e et et et e e e e e et e et e e e e e e e a e e e eneaaes 10-3.3.2
N =1 PP PPN rm-62-03
P AT ENT SUPPORT L.ttt ettt ettt ettt ettt ettt et et e et e et a e et e et ettt e e e e e et e et e e e e enes rm-30-02
P H AN T OM it e ettt aas rm-54-01
P H O T ON ettt e e rm 11-19
QUALITY ASSURANCE ...ttt ittt ettt et et ettt ettt et et et ettt e et ee e e eee ettt ettt seeeeaaesaenaeeaeeaenaenees AG-3.2.1
QUALITTY ASSURANCE PROGRAMME ....itttuitttatateeat et et e e et ee et e eea e eae it aa e e et s T T e e e ene AG-3.2.2
QUALITY CONTROL -t ettt ettt ettt ettt et e ettt et e e e e a e e . ~AG-3.2.3
RADIA

RADIA

RADIA

RADIO

RADIO

RADIO

RADIO

RADIO

RADIO

RADIO

RADIO

SCATT
SCATT

Specifi
Specifi

SPEEL
STATI
STATU

TEST [

USER

WORK

161-03

X-RAD 11-01-
X-RAY 7-05+
D =N == L1 rm-37-06+
X-RAYLEQUIPMENT mi20-20
D = 1= o rm-37-07+
X-RAY SOURCE ASSEMBLY L.tuittititiit ettt et e e e e e e eae et e et e ea et e s et et et et en e eeaeaasaetaetaenaenaenns rm-20-05+
D = V] rm-22-03
KoRAY TUBE ASSEMBLY ittt ittt ettt et et et ettt e e et et et et ettt et et e et e e eneateneaneaaanenns rm-22-01
XoRAY TUBE CURRENT 1ttt ittt et et ettt et et e e e e e e e e e e et e e et et et et et e et et e e e e et et e e e neeaeenanens rm-36-07
KoRAY TUBE VO LT AGE .ttt ittt ittt et e et e et et et et e et ettt et e e et e e e ne et e aneaeanenns rm-36-02
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Example of a form for the standardized test report

Test report

on constancy tests of X-ray equipment for mammography
according to IEC 61223-2-10:1999

Perso
a) X

Mamn

h performing test
RAY EQUIPMENT

nographic X- RAY EQUIPMENT

Identifications

Identification:

Identificatign:

— X-RAY SOURCE ASSEMBLY

— X-RAY TUBE ASSEMBLY

— HIGH-VOLTAGE GENERATOR

— BEJAM LIMITING DEVICES

Comppnents and ACCESSORIES

— ADDED FILTERS

— BEJAM LIMITING DEVICES

— PATIENT SUPPORT/RADIOGRAPHIC CA

— compression plates

— AN[TI-SCATTER GRID

— RADIOGRAPHIC FILM, Type

— RADIOGRAPHIC FILM,

— RADIOGRAPHIC FILM,| Date

— RADIOGRAPHI

— RADIOGRAPHI

— INTENSIFYING SC

Darkrpoms Identification:

—  FIUM PROCE Identification:

NOTE + It i ) ata from the processing of the sensitometric wedge such as temperature of

develoger, BASE P

Test gquip Identification:

— AT[TENUATIONNPHANYOM, high-contrast TEST DEVICE, alternative high-contrast TEST DEVICE,
film-screen contact TEST DEVICE

— densitometer

— sehsitometer

— force balance/scales

Test arrangement

Values:

— FOCAL SPOT TO IMAGE RECEPTOR DISTANCE
— reception area
— position and orientation of the TEST DEVICES
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